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Indian Standard 

SPECIFICATION FOR 
HOLLOW METALLIC WAVEGUIDES 

PART VI RIGID SQUARE WAVEGUIDES 
0. FOREWORD 

0.1 This Indian Standard ( Part VI ) was adopted by the Indian Standards 
Institution on 19 August 1982, after the draft finalized by the Microwave 
Components and Accessories Sectional Committee had been approved 
by the Electronics and Telecommunication Division Council. 

0,2 This standard shall be used in conjunction with IS : 4493 ( Part I )- 
1979*. 

0.3 Different types of waveguides are being covered in a series of standards 
consisting of the following individual parts of IS : 4493 : 

General requirements and tests 
Ordinary rigid rectangular waveguides 
Medium flat rigid rectangular waveguides 
Flat rigid rectangular waveguides 

Rigid rectangular waveguides with circular outside cross- 
section 
Rigid square waveguides 
Circular waveguides 
Elliptical waveguides 

0.4 While preparing this standard, assistance has been derived from the 
following : 

a) lEC Pub 153-7 Hollow metallic waveguides: Part 7 Relevant 

specifications for square waveguides, issued by the International 

Electrotechnical Commission. 

0.5 For the purpose of deciding whether a particular requirement of this 
standard is complied with, the final value, observed or calculated, expres- 
sing the result of a test, shall be rounded off" in accordance with IS : 2-19601. 
The number of significant places retained in the rounded off value should 
be the same as that of the specified value in this standard. 



Part I 


Part II 


Part III 


Part IV 


Part V 


Part VI 


Part VII 


Part VIII 



* Specification for hollow metallic waveguides: Part I General requirements and tests 
{first revision ). 
fRuies for rounding off numerical values (rmW). 
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1. SCOPE 

1.1 The standard ( Part VI ) specifies the requirements for rigid square 
waveguides for use in electronic and telecommunication equipment. 

2. TERMINOLOGY 

2.1 For the purpose of this standard^ the terms and definitions given in 
IS : 1885 ( Part Xlll/Sec 2 )-1967* and IS : 4493 ( Part I )-1979t shall 
apply. 

3. CLIMATIC CATEGORIES 

3.1 Provisions of 3 of IS : 4493 ( Part I )-1979t shall apply. 

4. MATERIAL CONSTRUCTION AND WORKMANSHIP 

4.1 Provisions of 4 of IS : 4493 ( Part I )-1979t shall apply. 

5. DESIGNATION OF WAVEGUIDES 

5.1 Provisions of 6 of IS : 4493 ( Part I )-1979t shall apply. 

6. MARKING 

6.1 Provisions of 7 of IS : 4493 ( Part I )«1979t shall apply. 

7. PACKAGING 

7.1 Provisions of 8 of IS : 4493 ( Part I )-1979t shall apply. 

8. DIMENSIONAL REQlUIREMENTS 

8.1 The outline and dimensions shall be in accordance with Fig. 1 and 
Table 1. 

9. ELECTRICAL CHARACTERISTICS 

9.1 The electrical characteristics shall be as specified in Table 1 . 

10. CONDITIONS FOR TESTS 

10.1 Provisions of 9.1 of IS : 4493 ( Part I )-1979t shall apply. 



*Electrotechnical vocabulary: Part XIII Telecommunication transmission lines and 
waveguides. Section 2 Microwave transmission lines and waveguides. 

•f Specification for hollow metallic waveguides: Part I General requirements and tests 
{first revision ). 
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Fig. 1 Outline Drawing 

11. CLASSIFICATION OF TESTS 

lia Provisions of 9,2 of IS : 4493 ( Part I )-1979* shall apply. 

11.2 The schedule of type tests and requirements shall be in accordance 
with Table 2. 

11.3 The schedule for acceptance tests shall be in accordance with Table 2 
of IS :4493 ( Part I) -1979* 

12. TECHNICAL INFORMATION 

12.1 Frequency Range — The frequency range indicated in Table 1 
is from 1*15 to 1*375 times the cut off frequency in the dominant mode. 
For any particular type of application, the working frequency range may 
be smaller or greater than the frequency range in the table. 



*Specification for hollow metallic waveguides: Part I General requirements and tests 
{^ fir St revision). 
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12.2 Theoretical Attenuation — The values given in Table 1 are for 
waveguides made of copper with standard resistivity /9o=: 1 '724 1 x 10'^ 
ohm-m and in accordance with the formula given in 9.3.1 of IS : 4493 
( Part I )-1979*. For other materials figure quoted shall be multiplied by : 

Material 



Silver ( 100 percent ) 
Copper ( ETP of IS : 191-1967t ) 
Silver ( 7 ' 5 percent copper ) 
Aluminium ( 1 00 percent ) 
Brass (90 percent copper ) 
Magnesium (100 percent ) 
Brass ( 70 percent copper ) 

12.2.1 The maximum attenuation shall not exceed 1*3 times the value 
calculated from the formula mentioned above, at a frequency 1*3 times 
the cut off frequency. 



Resistivity 
.. metres x 


10"3 


Multiply by 


1-56 




0-98 


1-72 




1-00 


1-80 




1-06 


2-83 




1-30 


3-90 




]-55 


4-60 




1-68 


6-50 




2-00 



*Specificalion for hollow metallic waveguides: Part I General requirements and tests 
{first revision), 

f Specification for copper (second revision }. 
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Inside Cross-Sbction 



TABLE 1 RIGID SQUARE WAVEGUIDES 

(Clauses 8A,9A,_12A and 12,2 ) 
All dimensions in millimetres. 

Outside Gross-Section 



Attenuation in dB/m 
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Note — The values of attenuation given in the above mentioned table are for 100 percent copper. For other materials these values can be calculated using the formula given below 
[see also 9.3 of IS : 4493 ( Part I )-1979* ]. 

These values also can be evaluated by multiplying the values obtained for 
100 percent copper by ( p/po ) where po is the resistivity of copper which is equal to 
1 -724 1 X 10-8 ohm. rnetre and p is the resistivity of the material used. For guidance, 
multiplication factors for a few materials are given below : 



This formula does not apply for thinly plated surface : 



« =2 '327 3 



(fj 



^te)'[a)"-]' 



dB/m 



where 



« = attenuation, 

P = resistivity of inside non-magnetic wall metal. 

Po= resistivity of copper = 1-724 1 X 10'^ ohm. metre, 

a = inside width in millimetres, 

b = inside height in millimetres, 

149-9 
/c == cut-off frequency for Hqi ( TEqi ) mode= GHz, 



and 



/ = frequency at which the attenuation is to be calculated. 



0-421 [(///c)^+ 1 ] 
(///c)*[(///cP-ll* 

For other materials the figures quoted should be multiplied by : 
Material 



Silver 100 percent 
Copper (ETP)t 
Silver { 7^ percent copper ) 
Aluminium ( 100 percent ) 
Brass ( 90 percent copper ) 
Magnesium ( 100 percent ) 
Brass ( 70 percent copper ) 
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*Specification for hollow metallic waveguides: Part I General requirements and tests [first revision). 

fPure high conductivity electrolytic tough pitch copper ( ETP ) conforming to IS : 191-1967 Specification for copper ( second revision 



TABLE 2 TEST SCHEDULE AND REQUIREMENTS 

{Clause 11.2) 



Sl 
No. 



(1) 



Test 



(2) 



Group 
a) Visual examination 



Clause Ref 

IN IS : 4493 

( Part I )-1979* 

(3) 



9.4.1 



Condition 

OF 

Test 
(4) 



b) Dimensions 



9.4.2 



Requirements 



(5) 



The waveguides shall be visually 
examined and condition, design, 
workmanship, finish and mark- 
ings shall be satisfactory. There 
shall be no burrs, cracks, pits 
or other irregularities of the 
surface. Both inner and outer 
surfaces shall have a clean bright 
appearance in accordance with 
current engineering practice 
and shall be free from oxidation. 

The dimensions and tolerance 
thereon shall conform to values 
given in Table 1 read with Fig. 1 



3 
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<! 



to 



00 



i) For component fabrication 


9.43.1 


ii) For system application 


9.4.3.2 


d) Twist 




i) For component fabrication 


9.4.4.1 


ii) For system applications 


9.4.4.1 


e) Squareness of cut 


9.4.5 



2. First Group 

a) Surface roughness 



9.4.8 



b) Scratches 



3, Second Group 
a) Internal 



9.4.6 



9.4.9 



Corner radius may not be 
included in the measure- 
ment 



Examination for scratches 
shall be 150 mm from 
each end and at the 
middle of the length 



The waveguide tube shall be 
cut by means of a saw. 
The cutting process 
should be carefully con- 
trolled so as to avoid 
distortion arising from the 
cutting; and the use of a 
fine high-speed saw is 
recommended 



Provisions of 9.4.3.1 of IS : 4493 
( Part I )-1979* shall apply 

Provisions of 9.4.3.2 of IS : 4493 
( Part I )-1979* shall apply 



Provisions of 9.4.4.2 (a) of IS : 
4493 ( Part I )-1979* shall apply 

Provisions of 9.4.4.2 (b) of IS : 
4493( Part I )-1979* shall apply 

The departure from squareness of 
the end of any waveguide shall 
not exceed 0*25 mm for wave- 
guides up to 16 mm maximum 
inside waveguide dimension in- 
clusive and 0*4 mm per 25 mm 
for waveguides over 16 mm 
inside waveguide dimension 



The surlace roughness shall be 
measured as described in Appen- 
dix B of IS : 4493 ( Part I )- 
1979*. The average interior 
surface roughness of the wave- 
guide shall not exceed the value 
shown in Table 3 of IS : 4493 
( Part I )-l979* 

Provisions of 9.4.6 of IS : 4493 
( Part I )-1979* shall apply 



After cutting, the cross-sectional 
dimensions of the tube shall still 
be within the specified toler- 
ances 



♦Specification for hollow metallic waveguides: Part I General requirements and tests (first revision). 



( Continued 



TABLE 2 TEST SCHEDULE AND REQUIREMENTS 



Contd 



Sl 
No. 

(1) 



Test 



(2) 



Clause Ref 


Condition 


IN IS : 4493 


OF 


(PartI)-1979* 


Test 


(3) 


(4) 



b) Hardness 



9.4.7 



The waveguide tube shall 
be tested for hardness at 
both ends around the 
periphery 



Requirements 



(5) 

The average of a minimum of six 
readings shall be within the 
tolerances stated below: 

The waveguide shall comply with 
the following diamond pyramid 
hardness numbers, using a 10 kg 
load : 

80 to 130 

120 to 170 

100 to 150 

85 to 140 

As specified in 

the contract 
As for (a), (b) 
or (c) above 
as relevant 
90 to 240 

As specified in 
the contract 



a) Copper 

b) Brass 70/30 

c) Brass 90/10 

d) Silver 

e) Aluminium 

f ) Lined 



g) Copper 

elcctroformed 
h) Magnesium 



4. Third Group 

a) Attenuation 



9.3.1 and 5.1 



Measured at 1 • 5 times the 
cut off frequency Hqi 
( TEoi ) mode 



As specified in Table 1 



vo 



5. Fourth Group 
a) Dry Heat 



9.5.1 and 3.1 



After recovery under stand- 
ard atmospheric condi- 
tions, the following mea- 
surements shall be made 



i) Visual examination 



ii) Bow 



iii) Rectangularity of cross 
section 



The waveguides shall be visually 
examined and condition, design, 
workmanship, finish and mark- 
ings shall be satisfactory. There 
shall be no burrs, cracks, pits 
or other irregularities of the 
surface. Both inner and outer 
surfaces shall have a clean 
bright appearance in accordance 
with current engineering prac- 
tice and shall be free from 
oxidation 

The requirements shall be within 
the limits specified in the stand- 
ard 

The requirements shall be as 
specified in 9.4.2.1(e) of 
IS : 4493 ( Part I )-1979*. 

The requirements shall be within 
the limits specified in the 
standard 

After recovery under standard 
atmospheric conditions measure- 
ments and requirements, 
specified as in dry heat test 
shall be applicable 

After recovery under standard 
atmospheric conditions, mea- 
surements and requirements 
specified as in dry heat test shall 
be applicable 

Note 1 — For waveguides used in aviation, the climatic category with dry heat temperature as 4- lOO^'C; cold temperature 
as — 65°G and rapid change of temperature from — 65°G to + 100°G would be applicable. 

Note 2 — For waveguides used on ground equipment (fixed or mobile ), the climatic category with dry heat temperature 
as + 100°C; cold temperature as — 40°C and rapid change of temperature from — 40^G to + 100°C would be applicable. 

Note 3 — For waveguides used for general piirpose in laboratory, the climatic category with dry heat temperature as 4-85°G; 
cold temperature as — 10°C and rapid change of temperature from — 10*^C to +85°C would be applicable. 

*SpecJfication for hollow metallic waveguides: Part I General requirements and tests {first revision ). 



iv) Twist 
b) Cold 



9.4.3 
9.4.2.1(e) 
9.4.4.1 
9.5.2 and 3.1 



c) Rapid change of temperature 9.5.3 and 3.1 



Not less than 30 minutes 
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